The sensitivities of BHK-21 (C-13) and murine neuroblastoma (C-1300; clone NA) cells for the isolation of small quantities of a street strain rabies virus were compared. Suspensions of brain from mice sacrificed prior to the onset of clinical signs of rabies were used to stimulate weakly positive diagnostic specimens. The (Centocor, Inc., Malvern, Pa.) and then washed by immersion in phosphate-buffered saline (pH 7.6) for 5 min.
The sensitivities of BHK-21 (C-13) and murine neuroblastoma (C-1300; clone NA) cells for the isolation of small quantities of a street strain rabies virus were compared. Suspensions of brain from mice sacrificed prior to the onset of clinical signs of rabies were used to stimulate weakly positive diagnostic specimens. The results of cell culture isolation were compared with those of the direct fluorescent-antibody test and virus isolation in weanling mice. Neuroblastoma cells were more sensitive to the street strain rabies virus than were BHK-21 cells. Neuroblastoma cell virus isolation, the mouse inoculation test, and the fluorescent-antibody test all showed comparable sensitivity.
Since the decision to withhold rabies postexposure vaccination following an animal bite is frequently based upon the results of laboratory diagnosis, the procedures used must be fast, specific, and very sensitive. The fluorescent-antibody test (FAT) has proven to be such a procedure when performed by an experienced laboratory with high-quality reagents (5, 19) . False-negative FAT results are not common but can occur (3) . Because of the high medical significance of these examination results, virus isolation is commonly used as a back-up procedure to the FAT in rabies diagnosis. Since 1935 (17) the intracerebral inoculation of mice (mouse inoculation test [MIT] ) has served to confirm microscopic examination results for rabies diagnosis.
The use of tissue cultures for the growth of rabies virus was first described in 1913 (9); see Wiktor and Clark for a review of this subject (18) . Until recently it had been widely assumed that street virus strains adapted slowly to growth in vitro. Therefore, this procedure had not been used as a routine diagnostic procedure. In 1978, Smith et al. (14) demonstrated that street virus strains could be readily isolated in CER and murine neuroblastoma cells. In 1980, Rudd et al. (12) showed that BHK-21 cells sensitized with DEAEdextran (6, 8) were equal to the MIT in sensitivity to the street virus strains tested. In titrations, neuroblastoma cells appeared to be more sensitive to street rabies virus than did BHK-21 cells (16) . (8, 12 , and 16) that were found to be positive by both RTCIT procedures produced approximately 10 times more infected neuroblastoma cells than BHK-21 cells, After being tested, all samples were frozen at -80°C. When thawed and retested, sample 4 would neither kill mice nor infect neuroblastoma cells.
The presence of 50 ,ug of DEAE-dextran per ml in the cell suspension inhibited acceptable growth of BHK-21 cells. fhis result was not seen with neuroblastoma cells. For uniformity, the medium containing DEAE-dextran was replaced with fresh Eagle growth medium for both cell lines after a viral adsorption period of 1 h. With this technique a confluent cell sheet could be obtained in 48 to 72 h with both cell lines.
DISCUSSION
The data presented here indicate that neuroblastoma C-1300 cells are more sensitive for the isolation of fox street rabies virus than are BHK-21 cells. This result may be explained in part by the fact that mouse neuroblastoma cells contain a catalog of surface receptors similar to that in normal mouse brain (13) . Being a neurotropic virus, rabies may be expected to attach to plasma membranes of nervous tissue origin more readily than to membranes of nonneural origin. The superior sensitivity of neuroblastoma cells over other cell lines has previously been demonstrated with laboratory-modified strains of rabies and rabieslike viruses (1, 4, 15, 16) . Using both primary and continuous cell lines of brain and kidney origin, Umoh and Blenden (16) demonstrated that street rabies virus was more invasive for nervous tissue cell lines than for other cell lines.
The evaluation reported here was undertaken to select a cell line for an isolation procedure that could be used routinely to augment or replace the MIT in rabies diagnosis. (14) reported that in their neuroblastoma cell isolation procedure one brain suspension was positive at 1% and negative at 10%, possibly because of the dilution of some inhibitor in the suspension. Koprowski (7) noted that a similar problem occasionally occurred with the MIT when it became necessary to dilute the suspension to demonstrate virus. In our experience a 5-to 10-fold dilution was necessary to remove or suitably reduce the problem.
Our findings support the use of murine neuroblastoma C-1300 cells (clone NA) as a sensitive cell line for the routine isolation of street rabies virus. Further work is warranted to confirm the sensitivity of this cell line to other strains of street rabies virus as well as to demonstrate the practicality of in vitro isolation on a routine basis. This work is presently under way.
